Simulation of the impact of rifampicin on once-daily darunavir/ritonavir pharmacokinetics and dose adjustment strategies: a population pharmacokinetic approach.
Treatment of HIV/TB coinfection is challenging due to potent drug-drug interactions between antiretrovirals and rifampicin. The effect of rifampicin on darunavir/ritonavir has not been studied. Population pharmacokinetic modelling was applied to investigate the interaction and generate alternative doses to inform clinical trial design. Darunavir/ritonavir concentrations were modelled simultaneously, including data from three studies in HIV patients (n = 51, 7 female). The darunavir/ritonavir-rifampicin interaction was assumed to mimic that previously observed with lopinavir/ritonavir. Daily darunavir/ritonavir 800/100 mg was simulated as a reference (n = 1000; -rifampicin). Simulations with apparent oral clearance increased by 71% and 36% and relative bioavailability decreased by 20% and 45% for darunavir and ritonavir, respectively, were performed for +rifampicin, 600 mg once daily (n = 1000). Darunavir/ritonavir 1200/200 mg once daily, 1600/200 mg once daily, 800/100 mg twice daily and 1200/150 mg twice daily +rifampicin were simulated. Darunavir parameters for each dose +rifampicin were compared with -rifampicin by geometric mean ratio (90% CI). A maximum effect model, with ritonavir inhibiting darunavir clearance, best described the relationship between the drugs. Compared with -rifampicin, simulated darunavir AUC0-24 was 57%, 26%, 1% and 16% lower for 800/100 mg once daily, 1200/200 mg once daily, 1600/200 mg once daily and 800/100 mg twice daily +rifampicin, respectively; but 39% higher with 1200/150 mg twice daily +rifampicin. Darunavir/ritonavir 1600/200 mg once daily, 800/100 mg twice daily and 1200/150 mg twice daily could potentially overcome reduced darunavir concentrations with rifampicin. In the absence of clinical data, modelling and simulation may be useful to predict drug-drug interactions and aid optimal dose selection.